Anti-neuropilin 1 antibody Fab' fragment conjugated liposomal docetaxel for active targeting of tumours.
Neuropilin-1, a transmembrane receptor entailed in wide range of human tumour cell lines and diverse neoplasms, mediates the effects of VEGF and Semaphorins during the processes of cellular proliferation, survival and migration. In view of this, we had developed and evaluated in vitro and in vivo efficacy of anti-neuropilin-1 immunoliposomes against neuropilin-1 receptor expressing tumours. The PEGylated liposomes loaded with docetaxel were prepared using thin film hydration method. Functionalised PEGylated liposomes were prepared using post-insertion technique. Anti-neuropilin-1 immunoliposomes were prepared by covalently conjugating Fab' fragments of neuropilin-1 antibody to functionalised PEGylated liposomes via thioether linkage. In vivo evaluation of Taxotere and liposomal formulations was performed using intradermal tumour model to demonstrate anti-angiogenic and tumour regression ability. The modified Fab' fragments and immunoliposomes were found to be immunoreactive against A549 cells. Further, docetaxel loaded PEGylated liposomes and PEGylated immunoliposomes demonstrated higher in vitro cytotoxicity than Taxotere formulation at the same drug concentration and exposure time. The live imaging showed distinctive cellular uptake of functional immunoliposomes. Further, significant decrease in micro-blood vessel density and tumour volumes was observed using bio-engineered liposomes. The results clearly highlight the need to seek neuropilin-1 as one of the prime targets in developing an anti-angiogenic therapy.